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Description 

BACKGROUND OF THE INVENTION 

[0001] The present Invention relates to a multiplex 
transmission apparatus which comprises a plurality of 
nodes connected to communication lines for transmis- 
sion and reception of various kinds of control information 
in a multiplexed fashion, to/from the communication 
lines. 

[0002] EP 0 281 376 A2 describes a multiplex control 
system comprising a four-wire bus B connecting two 
control units. The control units control load devices sit- 
uated on their respective sides of the vehicle via wiring 
harnesses in multiplexed or parallel node. The control 
unit is arranged to transmit a pulse train along the bus 
and each input element such as a control switch in- 
cludes a circuit arranged to count the pulses and modify 
certain pulse if the input element is in a predetermined 
condition, wherein the control unit is further arranged to 
detect any such pulse modification and to identify the 
corresponding input element. 

[0003] From EP 0 451 825 A1 multi-transmission 
method and multi-transmission system for vehicle is 
known. This system includes first multi-transmission ter- 
minals equipped in the doors of the vehicle and second 
type multi-transmission terminals equipped in the vehi- 
cle compartment. The first type multi-transmission ter- 
minals operate based on the low speed data transmis- 
sion protocol and a second type multi-transmission ter- 
minals convert the protocol between the low speed data 
transmission protocol and high speed data transmission 
protocol. A high speed bus line is used between the first 
and second type multi-transmission terminals, and a low 
speed bus line is used between the second type multi- 
transmission terminals. 

[0004] Recent development of electrical components 
for vehicles and electronic control to such components 
have brought an enormous increase of wiring, connec- 
tors and control devices arranged in a vehicle body, 
making wire harness attached to the vehicle body larger 
in size and heavier in weight. The growth of wire harness 
limits attaching space in the vehicle body and degraded 
flexibility of wire harness lowers attaching efficiency. Be- 
sides, the overweight of wire harness is directly related 
to overweight of the vehicle body. 
[0005] For the purpose of decreasing the number of 
wiring, connectors and control devices, Japanese Pat- 
ent Application Laid-Open No. 63-148739 proposes a 
multiplex transmission system for vehicles which com- 
prises a common communication line for multiplex 
transmission of plural kinds of control information to op- 
erate various electrical components, connectors and 
control devices in vehicles. The common communica- 
tion line is connected to a plurality of nodes which per- 
form transfer and reception of control information to/ 
from the line, and various electrical components are ap- 
propriately connected to the nodes. 



[0006] In this multiplex transmission system, the com- 
munication line for transmission of multiplexed control 
information comprises a signal transmission path 
formed with wire harness arranged in a vehicle body. 
5 The plurality of nodes connected to the communication 
line are respectively combined with actuators including 
motors arranged at each and signal generating devices 
such as sensors and switches. The respective nodes 
receive selected control information from the communi- 
10 cation line and generate a control signal based on the 
received control information . The nodes supply the con- 
trol signal to the actuator to perform an operation con- 
trol, or generate control information based on a signal 
from the signal generating device and transmit the in- 
is formation to the communication line. The multiplexed 
control information transmitted through the communica- 
tion line is expressed by e.g. a pulse code modulation 
(PCM) signal in the form of non-return-to-zero (NRZ) 
modulated carrier wave signal. 
[0007] In the above mentioned multiplex transmission 
system, upon forming a control signal based on control 
information from the communication line or upon form- 
ing control information based on a signal from the signal 
generating device, the actuator and the signal generat- 
ing device usually require operation process in accord- 
ance with control information from the communication 
line or the signal from the signal generating device by 
an operation control unit comprising e.g. a microcom- 
puter. The respective nodes include a transceiver con- 
nected to the communication line, an operation control 
unit connected to the transceiver, comprising e.g. a mi- 
crocomputer and an input-output processor connected 
to the operation control unit and either of the actuator or 
the signal generating device. 

[0008] The actuators and the signal generating devic- 
es which require operation process in the nodes are nor- 
mally arranged in a vehicle body in a decentralized man- 
ner. In the conventional multiplex transmission system, 
an actuator or a signal generating device which requires 
operation process are included in almost all the nodes. 
For this reason, the nodes necessarily include both an 
operation control unit and an input-output processor. 
However, the system comprising nodes of this type pos- 
sesses a problem in lowering cost efficiency. 

SUMMARY OF THE INVENTION 

[0009] The present invention has as its object to pro- 
vide a multiplex transmission apparatus in which a plu- 
rality of nodes on multiplex transmission lines are ar- 
ranged so that the entire structure of the apparatus can 
be simplified and costs of the apparatus can be reduced. 
[0010] According to the present invention, the forego- 
ing object can be attained by providing a multiplex trans- 
mission apparatus as claimed in claim 1 . Further advan- 
tageous embodiments are defined in the dependent 
claims. The apparatus comprises a plurality of control 
nodes connected to common multiplex transmission 
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paths in a decentralized manner. The nodes are classi- 
fied into a plurality of types corresponding to control 
functions, comprising communication control means for 
realizing communication function based on the types in 
the respective plurality of control nodes and operation 
control means for performing a predetermined operation 
process in specific control nodes among the plurality of 
control nodes. The communication control means con- 
trols signal communication between the multiplex trans- 
mission paths and the operation control means. 
[001 1 ] Other features and advantages of the present 
invention will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 2] The accompanying drawings, which are incor- 
porated in and constitute a part of the specification, il- 
lustrate embodiments of the invention and, together with 
the description, serve to explain the principles of the in- 
vention. 

Fig. 1 is a block diagram showing the configuration 
of a multiplex transmission apparatus according to 
an embodiment of the present invention; 
Fig. 2 is a block diagram showing the configuration 
of a node of low-speed non-operation control type 
according to the embodiment; 
Fig. 3 is a block diagram showing the configuration 
of a node of low-speed operation control type ac- 
cording to the embodiment; 
Fig. 4 is a block diagram showing the configuration 
of a node of high-speed operation control type ac- 
cording to the embodiment; and 
Fig. 5 is a diagram showing the frame structure of 
control information in the embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0013] Preferred embodiments of the present inven- 
tion will be described in detail in accordance with the 
accompanying drawings. 

[0014] Fig. 1 shows the configuration of a multiplex 
transmission apparatus according to an embodiment of 
the present invention which is applied to a vehicle body. 
[0015] In Fig. 1, two types of multiplex transmission 
line systems comprising communication lines ex- 
pressed by a full line and a broken line are formed in a 
vehicle body expressed by an alternate long and short 
dash line. The communication line (the full line) is a high- 
speed communication line 11 employing a twisted-pair 
shielded line, and the other communication line (the bro- 
ken line) is a low-speed communication line 12 employ- 
ing a twisted-pair line. The high-speed communication 
line 11 and the low-speed communication line 12 are 



arranged inside of the vehicle body, and a plurality of 
nodes arranged at respective parts of the vehicle body 
are connected to the communication lines. 
[0016] The nodes include a front right node 13, a col- 
5 umn node 14, a meter node 15 and an engine node 16 
connected to both the high-speed communication line 
11 and the low-speed communication line 12, a main- 
fuse node 1 7, an anti skid brake system (ABS) node 1 8, 
a cowl right-side node 1 9, a rear left node 20 and a rear 
io right node 21 connected to the high-speed communica- 
tion line 11, a front left node 22, an instrument panel 
node 23, a cowl left-side node 24, a center consol node 
25, an audio system node 26, a front left door node 27, 
a rear left door node 28, a front right door node 29, a 
is rear right door node 30 and a tail node 31 connected to 
the low-speed communication line 12. 
[0017] These plurality of nodes are connected to ac- 
tuators including motors and groups of signal generating 
devices such as various sensors and switches (not 
shown in Fig. 1). 

[001 8] Among these plurality of nodes, the nodes con- 
nected to the high-speed communication line 11 respec- 
tively receive selected control information from the high- 
speed communication line 11 as received control infor- 
mation then generate a control signal based on the re- 
ceived control information, and supply the signal to an 
actuator for control of the actuator, otherwise, generate 
control information based on a signal from a signal gen- 
erating device and send the information as transmission 
control information to the high-speed communication 
line 11. 

[0019] Similarly, the nodes connected to the low- 
speed communication line 12 among the plurality of the 
nodes respectively receive selected control information 
from the low-speed communication line 12 as received 
control information then generate a control signal based 
on the received control information, and supply the sig- 
nals to an actuator for control of the actuator, otherwise, 
generate control information based on a signal from a 
signal generating device and send the control informa- 
tion as transmission control information to the low- 
speed communication line 12. 
[0020] It should be noted that the front right node 13, 
the column node 14, the meter node 15 and the engine 
node 16 connected to both the high-speed communica- 
tion line 11 and the low-speed communication line 12 
perform transmission of control information between the 
high-speed communication line 11 and transmission of 
control information between the low-speed communica- 
tion line 12. 

[0021 ] Among the plurality of nodes, in the center con- 
sole node 25, the audio system node 26, the front left 
door node 27, the rear left door node 28, the front right 
door node 29, the rear right door node 30 and the tail 
node 31 , upon generating a control signal based on re- 
ceived control information inputted from the low-speed 
communication line 12, an actuator does not require op- 
eration process by an operation control unit comprising 



25 



30 



35 



40 



45 



50 



3 



5 



EP 0 564 943 B1 



6 



e.g. a microcomputer. 

[0022] Accordingly, the center console node 25, the 
audio system node 26, the front left door node 27, the 
rear left door node 28, the front right door node 29, the 
rear right door node 30 and the rail node 31 correspond 
to a node 43 as shown in Fig. 2. Node 43, which is a 
low-speed non-operation control type node, includes a 
transceiver 41 and an input-output processor 42 con- 
nected to the transceiver 41 and does not include an 
operation control unit. The input-output processor 42 is 
connected to an actuator 44 and a switch 45 which forms 
a signal generating device. 

[0023] In contrast, in the front right node 13, the col- 
umn node 14, the meter node 15, the engine node 16, 
the main-fuse node 1 7, the ABS node 1 8, the cowl right- 
side node 19, the rear left node 20, the rear right node 
21 , the front left node 22, the instrument panel node 23 
and the cowl left-side node 24, upon generating a con- 
trol signal based on received control information input- 
ted from the high-speed communication line 11 or the 
low-speed communication line 12, an actuator requires 
operation process by an operation control unit compris- 
ing e.g. a microcomputer, further, upon forming trans- 
mission control information based on a signal from a sig- 
nal generating device, the signal generating device re- 
quires operation process. 

[0024] The front left node 22, the instrument panel 
node 23 and the cowl left side node 24 connected to the 
low-speed communication line 12 among the front right 
node 13, the column node 14, the meter node 15, the 
engine node 16, the main fuse node 17, the ABS node 
1 8, the cowl right-side node 1 9, the rear left node 20, 
the rear right node 21 , the front left node 22, the instru- 
ment panel node 23 and the cowl left-side node 24 cor- 
respond to a node 48 as shown in Fig. 3. Node 48 which 
is a low-speed operation control type includes a control 
unit 46, which is connected to the low-speed communi- 
cation line 12, comprising a microcomputer having a 
transmission/reception function and operation process- 
ing function and an input-output processor 47 connect- 
ed to the control unit 46. The input-output processor 47 
is connected to an actuator 49 and a sensor 50 which 
forms a signal generating device. 
[0025] The the main-fuse node 1 7, the ABS node 1 8, 
the cowl right-side node 19, the rear left node 20 and 
the rear right node 21 connected to the high-speed com- 
munication line 11 among the front right node 13, the 
column node 14, the meter node 15, the engine node 
16, the main-fuse node 17, the ABS node 18, the cowl 
right-side node 19, the rear left node 20, the rear right 
node 21, the front left node 22, the instrument panel 
node 23 and the cowl left-side node 24 correspond to a 
node 54 as shown in Fig. 4. The node 54 which is a high- 
speed operation control type includes a transceiver 51 
connected to the high-speed communication line 11 , an 
operation control unit 52 which comprises a microcom- 
puter and which is connected to the transceiver 51 , and 
an input-output processor 53 connected to the operation 



control unit 52. The input-output processor 53 is con- 
nected to an actuator 55 and a sensor 56, e.g., an igni- 
tion key sensor, which forms a signal. 
[0026] The front right node 13, the column node 14, 
5 the meter node 15 and the engine node 16 connected 
to both the high-speed communication line 11 and the 
low-speed communication line 12 among the front right 
node 13, the column node 14, the meter node 15, the 
engine node 16, the main fuse node 17, the ABS node 
10 18, the cowl right-side node 19, the rear left node 20, 
the rear right node 21 , the front left node 22, the instru- 
ment panel node 23 and the cowl left-side node 24 cor- 
respond to both the low-speed operation control type 
node 48 as shown in Fig. 3 and the high-speed operation 
15 control type node 54 as shown in Fig. 4. 

[0027] The control information in the multiplex trans- 
mission is transmitted through the high-speed commu- 
nication line 11 and the low-speed communication line 
12 in frame units. Fig. 5 illustrates the structure of the 
frame unit of the control information. In Fig. 5, the frame 
is an eighty-five bit code data which includes two-bit 
start marker SM, eight-bit data PRI indicating priorities, 
eight-bit data ID indicating information type, sixteen-bit 
data VLD indicating validity of the information, sixteen- 
bit data DT indicating the content of the information, 
eight-bit error correction data CRC, one-bit data end flag 
DE, twenty-four bit address designation data ANC and 
two-bit end marker EM. 

[0028] At the low-speed non-operation control type 
node 43 as shown in Fig. 2, to which the center console 
node 25, the audio system node 26, the front left door 
node 27, the rear left door node 28, the front right door 
node 29, the rear right door node 30 and the tail node 
31 respectively correspond, the transceiver 41 receives 
reception control information DQ having the frame struc- 
ture as shown in Fig. 5 from the low-speed communica- 
tion line 12, then obtains reproduced information DP by 
process such as demodulation and decoding to the re- 
ception control information DQ, and supplies the repro- 
duced information DP to the input-output processor 42. 
The input-output processor 42 performs digital-analog 
(D/A) conversion of the reproduced information DP to 
generate a control signal SA and outputs the control sig- 
nal SA via an amplifier (not shown) to the actuator 44. 
Thus the actuator 44 is controlled by the control signal 
SA. 

[0029] At the low-speed non-operation control type 
node 43, the switch 45 is manipulated to supply a signal 
SB to the input-output processor 42. After amplification, 
the input-output processor 42 performs analog-digital 
(A/D) conversion to the signal SB to generate transmis- 
sion information DR and supplies the transmission in- 
formation DR to the transceiver 41 . The transceiver 41 
obtains transmission control information DS having the 
frame structure as shown in Fig. 5 by process such as 
coding and modulation and sends the transmission con- 
trol information DS to the low-speed communication line 
12. 
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[0030] On the other hand, in the low-speed operation 
control type node 48, to which the front left node 22, the 
Instrument panel node 23, the cowl left-side node 24, 
the front right node 13, the column node 14, the meter 
node 1 5 and the engine node 1 6 correspond, the control 
unit 46 receives reception control information DV having 
the frame structure as shown in Fig. 5 from the low- 
speed communication line 12. The control unit 46 per- 
forms reproduction process to the reception control in- 
formation DV such as demodulation and decoding and 
various operation processes to obtain operation proc- 
ess information DX. 

[0031 ] The control unit 46 supplies the operation proc- 
ess information DX to the input-output processor 47, 
which performs D/A conversion to the operation process 
information DX to generate a control signal SA' and sup- 
ples the control signal SA' via an amplifier (not shown) 
to the actuator 49. Thus the actuator 49 is controlled by 
the control signal SA'. 

[0032] Further, in the low-speed operation control 
type node 48, a detected output signal SC from the sen- 
sor 50 is supplied to the input-output processor 47, 
which, after amplification, performs A/D conversion to 
the detected output signal SC to generate detected out- 
put information DY and supplies the detected output in- 
formation DY to the control unit 46. The control unit 46 
performs operation process based on the detected out- 
put information DY and other information, coding and 
modulation to the detected output information DY to ob- 
tain transmission control information DZ having the 
frame structure as shown in Fig. 5 and sends the trans- 
mission control information DZ to the low-speed com- 
munication line 12. 

[0033] At the high-speed operation control type node 
54 as shown in Fig. 4, to which the main-fuse node 1 7, 
the ABS node 18, the cowl right-side node 19, the rear 
left node 20, the rear right node 21 , the front right node 
13, the column node 14, the meter node 15 and the en- 
gine node 16 correspond, the transceiver 51 receives 
reception control information DV having the frame 
structure as shown in Fig. 5 from the high-speed com- 
munication line 11. The transceiver 51 obtains repro- 
duced information DU by process such as demodulation 
and decoding to the reception control information DV 
and supplies the reproduced information DU to the op- 
eration control unit 52. 

[0034] The operation control unit 52 obtains operation 
process information DX 1 by operation process based on 
the reproduced information DU and other information 
and supplies the operation process information DX' to 
the input-output processor 53. The input-output proces- 
sor 53 performs D/A conversion to the operation proc- 
ess information DX' to generate a control signal SA" and 
supplies the control signal SA" via an amplifier (not 
shown) to the actuator 55. Thus the actuator 55 is op- 
erated by the control signal SA". 
[0035] At the high-speed operation process type node 
54, a detected output signal SC from the sensor 55 is 



supplied to the input-output processor 53, which, after 
amplification, performs A/D conversion to the detected 
output signal SC to generate detected output informa- 
tion DY' and supplies the detected output information 

5 DY" to the operation control unit 52. The operation con- 
trol unit 52 obtains operation process output information 
DW by operation process based on the detected output 
information DY' and other information and supplies the 
operation process output information DW to the trans- 

10 ceiver 51 . The transceiver 51 performs process such as 
coding and demodulation to the operation process out- 
put information DWto obtain transmission control infor- 
mation DZ having the frame structure as shown in Fig. 
5 and supplies the transmission control information DZ 

15 to the high-speed communication line 11 . 

[0036] The invention further comprises an additional 
node 60 and a connecting end portion 61 , the explana- 
tion will be made with reference to Fig. 1 . 
[0037] In Fig. 1 , the apparatus further comprises the 

20 additional node 60 which is connected to the low-speed 
communication line 12 and the connecting end portion 
61 for connecting the additional node 60. The additional 
node 60 is connected to another additional control sys- 
tem as an actuator, and the node 60 corresponds to the 

25 low-speed non-operation control type node 43. When 
the additional node 60 is connected to the connecting 
end portion 61 and the additional control system is con- 
nected to the additional node 60, the incorporated con- 
trol unit 46 in the cowl left-side node 24 which corre- 

30 sponds to the low-speed operation control type node 48 
has function for processing operation required by the 
additional control system. In this manner, the additional 
control system can be appropriately controlled through 
the cowl left-side node 24 and the additional node 60. 

35 [0038] In this case, the center console node 25, the 
audio system node 26, the front left door node 27, the 
rear left door node 28, the front right door node 29, the 
rear right door node 30 and the tail node 31 correspond 
to the low-speed non-operation control type node 43 as 

40 shown in Fig. 2, while the front right node 13, the column 
node 14, the meter node 15, the engine node 16, the 
main-fuse node 1 7, the ABS node 1 8, the cowl right-side 
node 19, the rear left node 20, the rear right node 21 , 
the front left node 22, the instrument panel node 23 and 

45 the cowl left-side node 24 correspond to the low-speed 
operation control type node 48 as shown in Fig. 3 or the 
high-speed operation control type node 54 including the 
operation control unit 52 as shown in Fig. 4. Accordingly, 
wasteful part of the arrangement of the plurality of nodes 

so can be deleted and efficiency of cost can be improved. 
[0039] As many apparently widely different embodi- 
ments of the present invention can be made without de- 
parting from the scope thereof, it is to be understood 
that the invention is not limited to the specific embodi- 
es ments thereof except as defined in the appended 
claims. 
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Claims 



(60). 



1 . A multiplex transmission apparatus having: 2. 

a plurality of control nodes (13-31) connected, 5 
in a decentralized manner, to a common multi- 
plex transmission path comprising multiplex 
transmission lines (11, 12) having a low-speed 
transmission path line (12) and a high-speed 
transmission path line (11), 10 
said plurality of control nodes (1 3-31 ) including 
at least one control node of a first type (13-24) 
capable of performing an operation process 
and at least one control node of a second type 
(25-31) incapable of performing the operation 15 
process, the plurality of control nodes of said 3. 
first type (13-24) being classified into: 

nodes (22-24; 48) connected to the low- 
speed transmission path line (12), 20 
nodes(17-21; 54) connected to the high- 
speed transmission path line (11) and 
nodes (13-16; 48, 54) connected to both 
the low-speed transmission path line (12) 
and the high-speed transmission path line 25 
(11), 

communication control means (41 , 46, 51) 
located in each of said plurality of control 
nodes (13-31) for performing a communi- 
cation function dependent upon the type of 30 4. 
node; and operation process means (46, 
52) located in said control node of said first 
type (13-24) performing a predetermined 
operation process, 

wherein the communication control means 35 5. 
(41 , 46, 51 ) controls signal communication 
between the multiplex transmission lines 
(11,12) and the operation process means 
(46, 52) and said operation process means 
(46, 52) performs an operation generating 40 
a first control signal (SA\ SA°) based on 6. 
control information (DV, DVI) received from 
the multiplex transmission lines (11, 12) 
while said control node of said second type 
(25-31 ) generates a second control signal 
(SA) based on control information (DQ) re- 
ceived from the multiplex transmission 
lines (11,12) without performing an opera- 
tion process, 7. 
wherein a third control node (60) of said 50 
second type (25-31) is solely connected to 
only one path line of the low-speed and 
high-speed transmission path lines (11,12) 8. 
by a connecting end portion (61), and in 
that one control node (24) of the first type 55 
(13-24) is connected to said only one path 
line and has a function for processing op- 9. 
eration required by said third control node 



The apparatus according to claim 1 , 

wherein the nodes (22-24; 48) connected to 
the low-speed transmission path line (1 2) comprise: 

a single controller (46) to transmit control infor- 
mation (D2) to and receive control information 
(DV) from the 

low-speed transmission path line (12) and to 
perform a predetermined operation process; 
and 

an input-output portion (47) to input and output 
a predetermined control signal. 

The apparatus according to claim 1 , 

wherein the nodes (17-21; 54) connected to the 

high-speed transmission path line (11) comprise: 

a transceiver (51) to transmit control informa- 
tion (DV) to and receive control information 
(DV) from the high-speed transmission path 
line (11) an input-output portion (53) to input 
and output a control signal; and 
an operation controller (52) located between 
the transceiver (51) and said input-output por- 
tion (53) to perform a predetermined operation 
process. 

The apparatus according to claim 1 , 
wherein said one control node (24) of the first type 
(1 3-24) and the third control node (60) are connect- 
ed to the low-speed transmission path line. 

The apparatus according to claim 1 , 
wherein there exist a plurality of control nodes of 
the plurality of control nodes (1 3-31 ) which are con- 
nected to both the low-speed and high-speed trans- 
mission path lines (11, 12). 

The apparatus according to claim 1 , 
wherein said signals include at least information 
identification data (ID) and transmission information 
data (DT) flowing in said one path line of the low- 
speed and high-speed transmission path lines that 
connects the control node (24) and the third control 
nodes (60). 

The apparatus according to claim 1 , 

wherein the third control node (60) has a coding or 

decoding capability. 

The apparatus according to claim 1 , 

wherein the third control node (60) has a modulating 

or demodulating capability. 

The apparatus according to claim 1 , 

wherein the third control node (60) has an A/D con- 
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verting or D/A converting capability. 



Patentanspriiche 

1 . Multiplex-Ubertragungsvorrichtung mit: 

einer Vielzahl von Steuerknoten (13-31), die 
in einer dezentralisierten Weise mit einem gemein- 
samen Multiplex-Ubertragungspfad verbunden 
sind, der Multiplex-Ubertragungsleitungen (11, 12) 
mit einer Hochgeschwindigkeits-Ubertragungspf- 
adieitung (12) und einer Niedriggeschwindigkeits- 
Ubertragungspfadleitung (11) aufweist, wobei die 
Vielzahl von Steuerknoten (13-31) zumindesteinen 
Steuerknoten eines ersten Typs (13-24), der einen 
BetriebsprozeB durchfuhren kann, und zumindest 
einen Steuerknoten eines zweiten Typs (25-31), der 
den BetriebsprozeB nicht durchfuhren kann, auf- 
weist, wobei die Vielzahl von Steuerknoten des er- 
sten Typs (13-24) klassifiziert sind in: 

Knoten (22-24; 48), die mit der Niedrigge- 
schwindigkeits-Ubertragungspfadleitung (12) 
verbunden sind, 

Knoten (1 7-21 ; 54), die mit der Hochgeschwin- 
digkeits-Ubertragungspfadleitung (11) verbun- 
den sind, und 

Knoten (1 3-1 6; 48, 54), die mit sowohl der Nied- 
riggeschwindigkeits-Ubertragungspfadleitung 
(12) als auch der Hochgeschwindigkeits-Uber- 
tragungspfadleitung (11) verbunden sind, 

einer Kommunikationssteuereinrichtung (41, 
46, 51), die in jedem der Vielzahl von Steuer- 
knoten (13-31) zum Durchfuhren einer Kom- 
munikationsfunktion in Abhangigkeit von dem 
Typ des Knotens angeordnet ist; und einer Be- 
triebsprozeBeinrichtung (46, 52), die in dem 
Steuerknoten des ersten Typs (13-24) zum 
Durchfuhren eines vorbestimmten Betriebspro- 
zesses angeordnet ist, 

wobei die Kommunikationssteuereinrichtung 
(41, 46, 51) eine Signalkommunikation zwi- 
schen den Multiplex-Ubertragungsleitungen 
(11, 12) und der BetriebsprozeBeinrichtung 
(46, 52) steuert und die BetriebsprozeBeinrich- 
tung (46, 52) einen Betrieb durchfuhrt, der ein 
erstes Steuersignal (SA\ SA") auf der Grund- 
lage einer Steuerinformation (DV, DVI) erzeugt, 
die von den Multiplex-Ubertragungsleitungen 
(11,12) empfangen wird, wahrend der Steuer- 
knoten des zweiten Typs (25-31) ein zweites 
Steuersignal (SA) auf der Grundlage einer 
Steuerinformation (DQ) erzeugt, die von den 
Multiplex-Obertragungsleitungen (11 , 12) ohne 



Durchfuhren eines Betriebsprozesses empfan- 
gen wird, 

wobei ein dritter Steuerknoten (60) des zweiten 
5 Typs (25-31 ) ausschlieBlich mit nur einer Pfad- 

leitung der Niedriggeschwtndigkeits- und 
Hochgeschwindigkeits-Ubertragungspfadlei- 
tungen (11, 12) durch einen Verbindungsend- 
abschnitt (61) verbunden ist und in dem einen 
io Steuerknoten (24) des ersten Typs (1 3-24) mit 

der nur einen Pfadleitung verbunden ist und ei- 
ne Funktion zum Verarbeiten eines Betriebs 
aufweist, der durch den dritten Steuerknoten 
(60) erforderlich ist. 

15 

2. Vorrichtung nach Anspruch 1 , 

dadurch gekennzeichnet, daB die Knoten (22-24; 
48), die mit der Niedriggeschwindigkeits-Ubertra- 
gungspfadleitung (12) verbunden sind, aufweisen: 

20 

einen einzelnen Controller (46) zum Ubertra- 
gen von Steuerinformation (DZ) zu der Niedrig- 
geschwindkeits-Ubertragungspfadleitung (1 2) 
und zum Empfangen von Steuerinformation 
25 (DV) von ihr, und zum Durchfuhren eines vor- 

bestimmten Betriebsprozesses; und 

einen Eingangs-Ausgangs-Abschnitt (47) zum 
Eingeben und Ausgeben eines vorbestimmten 
30 Steuersignals. 

3. Vorrichtung nach Anspruch 1 , 

dadurch gekennzeichnet, daB die Knoten (17-21; 
54), die mit der Hochgeschwindigkeits-Ubertra- 
35 gungspfadieitung (11) verbunden sind, aufweisen: 

einen Sendeempfanger (51) zum Obertragen 
einer Steuerinformation (DV) zu der Hochge- 
schwindigkeits-Ubertragungspfadleitung (11) 
40 und zum Empfangen einer Steuerinformation 

(DV) von ihr, einen Eingangs-Ausgangs-Ab- 
schnitt (53) zum Eingeben und Ausgeben eines 
Steuersignals; und 

45 einen Betriebscontroller (52), der zwischen 

dem Sendeempfanger (51 ) und dem Eingangs- 
Ausgangs-Abschnitt (53) angeordnet ist, zum 
Durchfuhren eines vorbestimmten Betriebspro- 
zesses. 

50 

4. Vorrichtung nach Anspruch 1 , 

dadurch gekennzeichnet, daB ein Steuerknoten 
(24) des ersten Typs (13-24) und der dritte Steuer- 
knoten (60) mit der Niedriggeschwindigkeits-Uber- 
55 tragungspfadleitung verbunden sind. 

5. Vorrichtung nach Anspruch 1 , 

dadurch gekennzeichnet, daB eine Vielzahl von 
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Steuerknoten der Vielzahl von Steuerknoten 
(13-31) existieren, die mit sowohl den Niedrigge- 
schwindigkeits- als auch den Hochgeschwindig- 
keits-Ubertragungspfadleitungen (11, 12) verbun- 
den sind. 

6. Vorrichtung nach Anspruch 1 , 

dadurch gekennzeichnet, daft Signale zumindest 
Informations- Ident if ikationsdaten (ID) und Ubertra- 
gungsinformationsdaten (DT) aufweisen, die in der 
einen Pfadleitung der Niedriggeschwindigkeits- 
und der Hochgeschwindigkeits-Ubertragungspfad- 
leitungen flieBen, die den Steuerknoten (24) und die 
dritten Steuerknoten (60) verbindet. 

7. Vorrichtung nach Anspruch 1 , 

dadurch gekennzeichnet, daB der dritte Steuerkno- 
ten (60) eine Codierungs- oder Decodierungsfahig- 
keit aufweist. 

8. Vorrichtung nach Anspruch 1 , 

dadurch gekennzeichnet, daB der dritte Steuerkno- 
ten (60) eine Modulations- oder Demodulationsfa- 
higkeit aufweist. 

9. Vorrichtung nach Anspruch 1 , 

dadurch gekennzeichnet, daB der dritte Steuerkno- 
ten (60) eine A/D-Umsetzungs- oder D/A-Umset- 
zungsfahigkeit aufweist. 



Revendications 



a ligne (12) de trajet de transmission a fai- 
ble Vitesse et a la ligne (11) de trajet de 
transmission a grande Vitesse, 
des moyens (41 , 46, 51) de commande de 
5 communication situes dans chacun de la- 

dite plurality de noeuds (13 a 31) de com- 
mande pour effectuer une fonction de com- 
munication dependant du type de noeud ; 
et 

10 des moyens (46, 52) d'execution d'opeYa- 

tion situes dans lesdits noeuds (13 a 24) 
de commande dudit premier type effec- 
tuant un traitement predetermine d'opera- 
tion, 

15 dans lequel les moyens (41, 46, 51) de 

commande de communication comman- 
dent une communication de signaux entre 
les lignes (1 1 , 1 2) de transmission en mul- 
tiplex et les moyens (46, 52) d'execution 

20 d'operation, et lesdits moyens (46, 52) 

d'execution d'operation effectuent une 
operation produisant un premier signal 
(SA', SA") de commande base sur des in- 
formations (DV, DV) recues des lignes (11 , 

25 12) de transmission, en multiplex, tandis 

que lesdits noeuds (25 a 31 ) de commande 
dudit deuxieme type produisent un deuxie- 
me signal (SA) de commande base sur des 
informations (DQ) de commande recues 

30 des lignes (11,12) de transmission en mul- 

tiplex sans effectuer une ex6cution d'ope- 
ration, 



1 . Appareil de transmission en multiplex ayant : 

35 

une plurality de noeuds (1 3 a 31 ) de commande 
relies, de maniere decentralisee, a un trajet 
commun de transmission en multiplex compre- 
nant des lignes (1 1 , 1 2) de transmission en mul- 
tiplex ayant une ligne (12) de trajet detransm is- 40 
sion a faible Vitesse et une ligne (11) de trajet 
de transmission a grande Vitesse, 
ladite pluralite de noeuds (1 3 a 31 ) de comman- 
de comprenant au moins un noeud (13 a 24) 
de commande d'un premier type capable d'ef- *5 
fectuer une execution d'operation et au moins 
un noeud de commande d'un second type (25 
a 31) incapable d'effectuer I' execution d'opera- 
tion, la pluralite de noeuds (13 a 24) de com- 
mande dudit premier type etant classee en : so 

des noeuds (22 a 24 ; 48) relies a la ligne 
(1 2) de trajet de transmission a faible Vites- 
se, 

des noeuds (17 a 21 ; 54) relies a la ligne 55 
(11) de trajet de transmission a grande Vi- 
tesse, et 

des noeuds (1 3 a 1 6 ; 48, 54) relies a la fois 



caracterise en ce qu'un troisieme noeud (60) 
de commande dudit deuxieme type (25 a 31) est 
relie uniquement a seulement une ligne de trajet 
parmi les lignes (11, 12) de transmission en multi- 
plex a faible vitesse et a grande vitesse par une por- 
tion (61) de raccordement d'extremite, et en ce 
qu'un noeud (24) de commande du premier type (1 3 
a 24) est relie a ladite seulement une ligne de trajet 
et a pour fonction de traiter une operation necessi- 
tee par ledit troisieme noeud (60) de commande. 

2. Appareil selon la revendication 1 , 

dans lequel les noeuds (22 a 24 ; 48) relies a 
la ligne (12) de trajet de transmission a faible Vites- 
se comprennent : 

un dispositif unique (46) de commande pour 
emettre des informations (DZ) de commande 
et pour recevoir des informations (DV) de com- 
mande de la ligne (1 2) de trajet de transmission 
a faible vitesse et pour effectuer un traitement 
predetermine d'operation ; et 
une portion (47) d'entree-sortie pour recevoir et 
emettre un signal predetermine de commande. 
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3. Appareil seion la revendication 1 , 

dans lequel les noeuds (17 a 21 ; 54) relies a 
la ligne (11) de trajet de transmission a grande Vi- 
tesse comprennent : 

5 

un emetteur-recepteur (51) pour emettre des 
informations (DV) de commande et recevoir 
des informations (DV) de commande a desti- 
nation eten provenance de la ligne (11) de tra- 
jet de transmission a grande vitesse ; 10 
une portion (53) d'entree-sortie pour recevoir et 
emettre un signal de commande ; et 
un dispositif (52) de commande d'operation si- 
tue entre I'emetteur-recepteur (51 ) et ladite por- 
tion (53) d'entree-sortie pour effectuer un trai- *5 
tement predetermine d'operation. 

4. Appareil selon la revendication 1 , 

dans lequel ledit un noeud (24) de commande 
du premiertype (13 a 24) et letroisieme noeud (60) 20 
de commande sont relies a la ligne (1 2) de trajet de 
transmission a faible vitesse. 

5. Appareil selon la revendication 1 , 

dans lequel il existe une pluralite de noeuds 25 
de commande parmi la pluralite de noeuds (13 a 
31 ) de commande qui sont relies a la fois aux lignes 
(11, 12) de trajet de transmission a faible vitesse et 
a grande vitesse. 

30 

6. Appareil selon la revendication 1 , 

dans lequel lesdits signaux comprennent au 
moins des donn6es (ID) ^identification d'informa- 
tions et des donnees (DT) d'informations de trans- 
mission circulant dans ladite une ligne de trajet par- 35 
mi les lignes de trajet de transmission a faible Vites- 
se et a grande vitesse qui relie le noeud (24) de 
commande et le troisieme noeud (60) de comman- 
de. 

40 

7. Appareil selon la revendication 1 , 

dans lequel le troisieme noeud (60) de com- 
mande a une capacite de codage ou de decodage. 

8. Appareil selon la revendication 1 , ^ 

dans lequel le troisieme noeud (60) de com- 
mande a une capacite de modulation ou de demo- 
dulation. 

9. Appareil selon la revendication 1 , so 

dans lequel ie troisieme noeud (60) de com- 
mande a une capacite de conversion analogique- 
numerique ou numerique-analogique. 
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